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CLAIMS 



1. An apparatus adapted for seismic data acquisition in a land or transition zone 
environment, said apparatus comprising: 
a positioning device; 

a seismic sensor, capable of being placed near said positioning device; and 
means for determining the distance between said seismic sensor and said positioning 
device using an airborne acoustic transmission between said positioning device, and said 

seismic sensor. 

2. An apparatus as claimed in Claim 1, in which said airborne acoustic transmission is 
produced by a speaker at said positioning device and received by a microphone at said 

seismic sensor. 

3. An apparatus as claimed in Claim 2, in which/said airborne acoustic transmission 
received by said microphone at said seismic sensor is /onverted from analog to digital format 
using an analog to digital converter that is also useS to convert seismic signals received by 
said seismic sensor from analog to digital format. 

a/ 

4. An apparatus as claimed in either Claim 2 or Claim 3, in which said airborne acoustic 
transmission received by said microphone A said seismic sensor is transmitted using 
a cable that is also used to transmit seism/ data received by said seismic sensor 

5. An apparatus as claimed in any one of Claims 1 to 4, in which said airborne acoustic 



transmission is a spread spectrum acoustic signal. 



«. An apparatus as claimed^ any one of Claims 1 to 5, m which said airborne 



acoustic 



/ 

rin a 

transmission is a pulse, frequency sweep, or digitally encoded sweep acoustic signal. 

An apparatus as claimed in any one of Claims 1 to 6, in which said airborne acoustic 
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transmission is genentted by signal generation circuhry tha, is also used tc/s, said xismic 

sensor. 



8. An apparatus as claimed in any „ „f cta ims j „ 7 , ^ , 

sensor for .ueasuring the tempera0Jre of the air near said srisonc Zo, o, said positioning 

9. An apparatus as claimed i„ any one of Claim, 1 «o 8, Zher including t Su vey 
and wherein said positioning device is placed near said wrve/flag. 

10. An apparatus a. churned h any one of Cairns 1 /». in which said ^ 
» a firs, penning device a*i farther , ^ poshioning ^ ^ ^ 
determining lb. distance between said second posh&ning device and said seismic sensor 

"* " " Ib °™ aC ° UaiC tata «~nd positioning device and said 

seismic sensor. ^ J 

■>. An apparatus as claimed i, data 10,4rther including means for detennining the 
distance between said first Zoning devic^and said second positioning device. 

H. An apparatus as claimed „ C .a4 „. i„ whic h said nteans for determining the 
d^ance between said first positioning' device and said second posMoning device uses an 
aHtome acousuc trensmisrfon b«weeu said firs, positing device and said second 

positioning device, / 

W. An apparatus as claimed/in any one of Claims 10 ,o 12, in which said lira posiuoning 
device and said second positioning device are connected by a cable. 

/ 

. A " aPParah,S " f aed » "» « « Claims 10 to 13, in which said second 
posting device is p.acc4 « . predefined abuttal orientation with respect to said firs, 
positioning device. ' 
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15. 



An apparatus as claimed in any one of Claims 10 to 14, further including means for 
confirming that said second positioning device ha, been place, at a pred/nnined anmutha, 
orientation vwth respect to said first positioning device 

16- An apparatus as claimed in any one of Claims 10 to 15, i/lhich a seismic source 
S1S nal ,s used to determine to resolve the line symmetry ambiguity when determining the 
posmon of «d seismic sensor with respect to said first penning device and said second 
positioning device. / 

17. An apparatus as claimed in ,„ y one of Claims , At, wherein ^ 8eismio ^ „ 
•*■—*> sensor and ^ tachldillg ^Z, ^ !msors ^ mMn3 ^ 

de^nrng the distance between said addition,. sds4ic sensor, and said positioning device 

— * t ™ 5miMk »» P^-ng device and aaid additions, 

seismic sftticrti-D Z/ / w^uiiai 



seismic sensors. 
18 



An apparatos as claimed in data n/fcnher inducing m«ns for MlcslUti „ 8 a 
center of gravity far said first seismic sensor and said additional seismic sensors. 

». An apparatus as claimed in Claim „, ^ „, fc ^ 

whether said firs, seismic sensor an/aaio seismjc Mm ^ ^ * 

prescribed order. / 

» An apparatus as claimed in any on. of Claim, , to 19, in which said seismic ser*or 
and sa.d posftioning device are locked a, a firs, seismic station and ftrther m 
tfftfe-l posmoning device' ,oc«ed at a second seismic station and means for denning 

the distance between a device located nt- «m „ • • 

cyice located at said first seismic station and a device located at said 

second seismic station. 

21. A method o^etermining the position of a seismic sensor adapted for seismic d«a 
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acnuMon in a .and or mM said ^ combing the step, 

placing a seismic sensor near said positioning device; and/ 
deling the distance between aaid seismic senao/and said positioning device 
«• - «*~ — — ission ^ said posting device and said ,2" 



/ 

n / 

23- A method as claimed in Claim m \J u* t. 

us,ng aa analog to digtai converter te^^ toc01nm- . * , * 

^ seismic sensor ta ^ fc ^ * — « — « 1— **- by 

/ 

24. A method as claimed in either eiaim 22 or Claim 7-* s„ i. • „ . 
. . . I H*™^or Claim 23, m which said airborne acoustic 
«-» - received h y said * said seUmic sensor is ^ansmitied J^Z. 

to „ siso used to ^ seisnn/oa* reMivK) by saH ^ ^ «« 

». A method a, chimed X one of Claims a „ in ^ atid 
tranamssion „ , spread specsum acoustic signal 

/ 

» dauped in an y o„. claim. 21 to 25. in w hioh ^ ^ ^ 
~ « „ a pulse^y sweep, or digiuiiv encoded sweep acoustic eigne,. 

27^A method as^aimed in any one of Claims 21 • 2o, in which said airborne acoustic 
— - - Syated by siB „, geMntion oirajtey ^ fe ^ used tt ^ ^ Kj * 



• 
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28. 



A method as claimed in any one of Claims 21 to 27. further including the step of 
measuring the temperature of the air near said seismic sensor or said poking device. 

29. A method as claimed in any one of Claims 21 to 28, in whicinsaid positioning device 
is placed near a survey flag. 

30. A mated „ claimed in any one of Ciaims 21 to 29, A which atfd positioning device 
" * ** PMiti0ninS device ^ **• **"»* ^ *»p rfdetenrdrnng the distance between 
. second positioning device and said seismic se^or using an airborne acmmic transrnission 
between said second positioning device and said sasmi/sensor. 

7 

31. A method as claimed in Oaim 30. furU including the step of determining the 
d.stance between said first positioning device an/aid second positioning device 

M. A m«hod as claimed in Claim 3!, An which said step of de^nnintag the distance 
Ween said firs, positioning device and/said second positioning device uses an airbonte 
™ transmission befcveen said fiji posftioning device and said second positioning 

33. A memod as daimed in any one of Claims 30 to 32. in which said firs, positioning 
device and said second positioning device are connected by a cable. 

34. A method as claimed in any one of data, 30 to 33, in which said second portioning 
device is placed at a predefined azlmuthal orientation wfth respect to said fir* positioning 



35 A method asclaimed in m one of Claims 30 to 34, farther including the step of 
confirming that said/econd positioning device has been p.aced at a predetermined azimutha! 
orientation with respect to said first positioning device 
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36. A method as claimed in any one of Claims 30 to 35 in which aZ,<™,v . . . 
. , ^ J » 4a WIUcn ayseismic source si&n&l 

-J--- sensor with respect to said fim po^ ^ JE"^ 



3Z A .neftod as claimed ia any one of Cairns 21 to 35, in^ich »id S *i mic „ M o, is a 
a- se,snne sensor ^ includins A ^ 
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eemer f ^ ^ *• of AU, a ^ 

!1 * » meth ° d " * ta4 in ^ ^ *'**« «" "» whetber 

/ 

— • - iocated j/. firs, setaic ^ ^ 

« dev.ee loeated at a seeond seisn* station „d ^ rf ^ ^ 

ce ,ora,ed - 7 ~ — - - *- — — — 

... / between said seismic sensor and said 

positioning device. * ° 
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42. 



A method as claimed in any one of Claims 21 t/ 41, further including the step of 
calculating a deviation between actual seismic sen/ position coordinates and planned 
seismic sensor position coordinates. 

43. A method as claimed in Claim 42, furthe/including the step of compensating for said 
devmuon between said actual seismic sensor/osition coordinates and said planned seismic 
sensor position coordinates. ^ 

44. A method as claimed in Claji 43, in which said compensation step includes 
mathematically moving a group center of gravity from an actual position to a planned 

position. 7/ 

45. A method as claimed in Claim 44, in which said compensation step includes 
bypassing a digital ground rojyemoval process. 



